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$M=\{1,2, \ldots, m\}$ , $N=$







$v$ : $2^{M}arrow R$ $w(i)(i\in M)$
$w(i,j)(i,j\in M, i<j)$






















































$v$ : $2^{M}arrow R$ (1)
$v(A)+v(B)\leq v(A\cup B)+v(A\cap B)$




$(\forall A\subseteq\forall B\subseteq M, \forall x\in M-B)$ (2)
1. 2 $v(S)=$ $w(i)+$
$\sum_{i,j\in S,i<j}w(i,j)$
$(S\subseteq M)$
$w(i,j)\geq 0$ $(\forall i,j\in M,$ $i\leq$
i $)$




$v(A)+v(B)\geq v(A\cup B)+v(A\cap B)$
$l$





$(\forall A\subseteq\forall B\subseteq M,\forall x\in M-B)$ (4)





$w(i,j)\leq 0$ $(\forall i,$ $j\in M,$ $i\leq$
j $)$
$w_{u}^{i}(\geq 0)$ $i$ $u$


























(STEP2) $V$ ( )
STEP3) $i\in\{1,2, \ldots, n\}$ $[0,1]$
$\rho$
87



















( 2) $[$ 1, $\rho=0.8]$
$x_{1}^{1}=0.7<\rho,$ $x_{2}^{1}=0.3<\rho$
( 3) $[$ 1, $\rho=0.3]$
$x_{1}^{1}=0.7\geq\rho,$ $x_{2}^{1}=0.3\geq\rho$ 1 2
1
$\bullet$ $u\mapsto i\cdots$ $u$ $i$. $u\mapsto*\cdots$
$u$
. $X_{u}^{i}=\{\begin{array}{ll}1 (LP \text{ } \wedge^{\backslash } \text{ } \backslash _{I} \text{ } u\mapsto i)0 (\text{ })\end{array}$




$Pr$ [$u\mapsto i$ in the round] $= \frac{1}{n}\cdot x_{u}^{i}$
$u$
$Pr$ [$u\mapsto*$ in the round] $= \frac{1}{n}\cdot\sum_{i}x_{u}^{i}=\frac{1}{n}$




$E[X_{u}^{i}]$ $=$ $\sum_{r=1}^{\infty}$ ( $1-Pr[u\mapsto*$ before round $r]$ )
$Pr$ [$u\mapsto i$ in round $r$]
$=$ $\sum_{r=1}^{\infty}(1-\frac{1}{n})^{r-1}\cdot\frac{x_{u}^{i}}{n}$
$=$ $x_{u}^{i}$
2. $X_{uv}^{i}$ $E[X_{uv}^{i}]$ $E[X_{uv}^{i}]\geq$
$\frac{c}{2-C_{uv}}$
88
: $u$ $v$ $i$
$E[X_{uv}^{i}]$
$u$ $v$









$Pr[u$ and $v$ are assigned label $i$
in the same round]
$= \sum_{r=1}^{\infty}$ ( $1-Pr[u\mapsto*$ or $v\mapsto*$ before round $r]$ )
$Pr$[$u\mapsto i$ and $v\mapsto i$ in round $r$]




$\sum_{i\in N}(\sum_{u\in V}w_{u}^{i}E[X_{u}^{i}]+\sum_{(u,v)\in E}w_{uv}^{i}E[X_{uv}^{i}])$
$\geq\sum_{i\in N}(\sum_{u\in V}w_{u}^{i}x_{u}^{i}+\sum_{(u,v)\in E}w_{uv}^{i}\frac{c_{uv}^{i}}{2-C_{uv}})$
$\geq\sum_{i\in N}(\sum_{u\in V}w_{u}^{i}x_{u}^{i}+\sum_{(u,v)\in E}w_{uv}^{i}\frac{c_{uv}^{i}}{2})$
$\geq 0.5\cross$ (LP )













$V=M\cup\{s, t\}$ , $E$
$E_{1}$ $E_{2}$

























1 $i\in S$ $w_{1}(i)$ $i$
$t$ $s-t$ 1

















$+ \sum_{i,j\in S,i<j}w_{1}(i,j)+\sum_{i,j\in T,i<j}w_{2}(i,j)$
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